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Description 

This invention relates to a composition capable of delivering an effective amount of a constant dose of bioactive 
molecule at a constant rate and in particular to a drug delivery composition. 

5 It is known that a marked inhibition of pituitary and gonadal function that occurs after chronic adminstration of the 
[D-Trp^,des<3ly'^^-LHRH ethyiamide an analog of luteinizing hormone releasing hormone (LHRH) and other LHRH 
analogs leads to a reduction in sterddat sex hormones and makes possble approaches for ttie use as a contraceptive 
or for tiie treatinent of sex hormone-dependent tumours. Concerning the tatter, studies involving rats treated with LHRH 
analogs show the potential clinical eff toacy of the hwrnone in the treatment of prostrate carcinoma and other hormone- 

10 dependent tumours in animals. 

The treatment of honnone-dependent tumours and other disorders in animals would be greatly enhanced by a 
delivery system which, after a single administration, maintained controlled levels of active ingredients, including [D- 
Trp®.de8-Qly^^-LHRH etiiylamkle and its related analogs, over extended periods of time. Traditional mettiods of admin- 
istering peptides (or proteins) result in high initial concentrations of peptide (or protein) analog in the tissue, but over a 

IS short period of time, i.e., over a few minutes to several hours, peptide levels in the blood decline. Therefore, optimal 
pharmacological effects are most often not achieved. The result is a need for more frequent adminstration of higher- 
dosage regimens. 

More recentiy. a polymer of poly(D.L-lacttde-co-glycolide) (DL-PLG). wNch is biodegradable and biocompatible 
with living tissue, has been used in microcapsules for longer acting delivery systems. Systems of microencapsulated 

20 active ingredients in polymers and copolymers of lactic acid and glycolic add have been used to achieve controlled 
release of chemical and biological pharmaceuticals. For example. U.S. Patent No. 3,773,919 discloses a drug, stated 
to include water-soluble antibiotic peptides encapsulated in lactide/gtycolide copolymers so as to provide controlled 
release. Canadian Patent No. 1,176,565 discloses a microcapsule conriposition comprising a core containing a LHRH 
peptide encapsulated in a biodegradable, biocompatible copolymer excipient. 

25 Microencapsulation for controlled release of enzymes, hormones arid other biologicals are discussed in papers by 
Sanders, Kent McRae, Vickery, Tice, and Lewis, Journal of Pharmaceutical Sciences. Vol. 73, pp. 1294-1296, Septem- 
ber 1984 and by Redding, Schally. Tice and Meyers, Proc. Nati. Acad. Sci. USA. Vd. 81, pp. 5845-5848. September 
1 984. The first paper describes a system controlled by diffusion and erosion, wherein the kinetics of compound release 
determined by the parameters of the copolymer, and more particularly, the controlled release of nafarelin acetate, an 

30 analog of LHRH, from poly(D,L-lactide-co-glycolide) microspheres. The second paper discloses the inhibition of rat 
prostrate tumours by controlled release of [D-Trp^ luteinizing hormone-releasing hormone from injectable microcap- 
sules. 

The microcapsule systems described in the above-put3lications all share a common feature in that the release of 
the compound is controlled by the porosity and/or erosion of a polymer continuum. Also, all the descnlied microcapsule 
35 systems utilize only a single type of copolymer. Therefore, while a controlled release of the compound is achieved, such 
is limited by the specific lactide/glyoclide ratio used in the encapsulating nr\aterial. At the most the methods iiv^ously 
used, and particulariy the peptide miaocapsule, provided release times of approximately one month. 

WO 87/06129 discloses a sustained release implant conrprising a plurality of biodegradable microcapsules con- 
taining a physiologically active ingredient, the microcapsules being embedded in a biodegradable polymeric article. 
40 This document does not disclose how to produce sustained release of tiie bioactive ingredient at a constant rate. 

Th^e extets, therefore, a need for a metiiod of delivering active ingredients, including peptides, proteins and other 
bioactive molecules us^ in treating disease, which utilize the advantages of microencapsulation, but which provides a 
longer controlled duration of release than that presentiy known. Also, there exists a need for a method of providing a 
constant dose regime of active ingredient throughout the longer release time provided by using biodegradable micro- 
45 capsules. 

According to tiie present Invention there is provided a parenteral administration composition capable of delivering 
an effective amount of a constant dose of bio-active molecule at a constant rate to an animal over a preselected, pro- 
longed period of time, comprising a blend of free-flowing microcapsules in which effective amounts of a bioactive mol- 
ecule are encapsulated in at least two biodegradable and biocompatible copolymer exdpients to form first and second 
so microcapsules, each excipient capable of a different rate of release of said molecule theretivough, said composition 
having a delivery profile wherein the release of said molecule through said second microcapsule begins as the release 
of said ingredient through said first microcapsule declines. This allows the delivery of an active ingredient into the sys- 
tem of an animal at a constant rate over a long period of time, i.e one and one-half to six nxjnths or longer. Preferably, 
the composition comprises a blend of free flowing spherical particles and an effective amount of tiie microcapsule blend 
55 may be administered to the animal parenterally (e.g intravenously. Intramuscularly, subcutaneously. intranasally. intra- 
peritoneally. or by inhalation). 

A quantity of these particles are of such a cc^olymer excipient that the core active ingredient is r^eased quickly 
after injection, and tiiereby delivers the ingredient for an initial period. A second quantity of the particles are of such type 
excipient that delivery of ttie encapsulated ingredient begins as the first quantity's delivery begins to decline. A third 
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quantity of ingredient may be encapsulated with a still different exdpient which remits in delivery beginning as the deliv- 
ery of the second quantity begins to dedina Obviously, still greater assortments of excipients can be used to obtain 
more prolonged release time of the encapsulated ingredient. A further modification of the present invention could be to 
have different ingredients encapsulated wHhin a blend of varying excipient formulations. 

5 It is shown, therefore, that as the usefulness of one type of particle begins to decline or run out. another type begins 
to take over. This provides a preselected, constant rate of delivery over a prolonged period of time. For example, by var- 
ying the iactide/glyoolide ratio in a poly(D,L-lactide-co-glycolide) encapsulation, as well as the types and quantities of 
encapsulated active ingredient, it is possible to design a long-term, controlled-release profile of choice. 
More particularly, the invention relates to a compatible, biodegradable, injectable microcapsule delivery system for ttie 

10 peptide agonist (D-Trp^,des-Gly^°]-LHRH ethylamkJe (hereinafter referred to as the "agonist") and for the peptide 
antagonist [D-N-Ac-4-Cl-Phe2.D-Trp^,D-Ala''°]-LHRH (or an LHRH antagonist of similar structure) (hereinafter referred 
to as the "antagonist"). The microcapsule formation consists of free-flowing spherical particles, preferably of poly(D.L* 
lactide-co-flycolide) which can be administered parenterally, (e.g intravenously. Intramuscularly, subcutaneously. intra- 
nasally, intraperitoneally or by inhalation). By utilizing a combination of various polymers v^nth different lactide/gtycolide 

75 ratios, one can greatiy prolong the release profile of the encapsulated LHRH analog. Delivery periods of six months or 
more can be achieved. 

In one aspect of the invention the biocompatible microcapsule delivery system is for the agonist P-Trp^.des-Gly^^- 
LHRH ethylanfvde which delivers the agonist at a constant rate of 50 ^g to 250 ^g or more per day for a duration of from 
one and one-half to six months or more in men and women. 
20 In another aspect of the invention the bioconrpatible. biodegradable microcapsule delivery system is for the antag- 
onist [D-N-Ac-4-CI-Phe2.D-Trp^,D-Ala^^-LHRH, or an LHRH antagonist of similar structure, vi^ich delivers that antag- 
onist at a constant rate of 200 ^g to 500 fig or more per day for a duration of from one to three months or more. 

An illustration of the method of preforming one embodiment of the invention, that is, the use of LHRH agonist 
encapsulated in poly (D,L-lactide-co-glycolide). follows. In addition, tiie details and results of a study utilizing this 
25 embodiment in rats are provided. 

It should be noted, that otiner polymers besides poly(D,L-lactide-cO'glycolide) may be used. Examples of such pol- 
ymers include, but are not limited to: polyacetal polymers, polyortiioesters. polyesteramides, polycaprotactone and 
copolymers thereof, polycarbonates, polyhydroxybutyrate and copolymers thereof, potymaleamides, copolyoxalates 
and polysaccharides. 

30 

I. PREPARATION OF DL-PLG EXCIPIEm-S 

The general procedures used to prepare DL-PLG copolymers and the results of their characterization are detailed 
in the following sections. 

35 

a. PkLaPtid^ PyirjficatiQn 

DL-lactide was used to prepare the polymers. To purify the monomer, it is first dissolved by heating a n^xture of the 
monomer in a volume of dry (stored over molecular sieves) ethyl acetate about equal to its weight. While still hot, the 

40 solution is vacuum filtered tiirough an extra coarse, fitted-glass gas-dispersion tube. The solvent level is reduced witii 
an aspirator to a level equal to about half the weight of the lactide. The solution is then ailov^ to cool slowly to room 
temperature arKi chilled in an ice-water bath to effect crystallization. The monomer is finally filtered in a nitrogen-filled 
glove box. The monomer is recrystallized from ethyl acetate two additional times in this manner. All glassware used 
after the Initial hot filtration and recrystalllzation Is oven dried overnight at ISO^'C prior to use. After the final recrystalli- 

45 zation. tiie purified monomer is vacuum dried in a desiccator and stored in oven-dried glass jars until ready for use. 

b. OlycQiidg Synthesis and PMrifiQation 

The glycolide monomer is prepared and FHirif ied by the following method: Excess water is first distilled from 67% 
50 aqueous glycolic add (Eastman Chemicals, Rochester, N. Y.) in a 3-neck flask equipped wKh a thermomet^, distillation 
head, and a condenser. The solution is trolled at reduced pressure with the use of a water aspirator. After the excess 
water has evolved, heating is continued to remove additional wat^ by dehydration of the glycolic acid. After no further 
water is evolved, the flask is allowed to cool to room temperature under vacuum. At this point, about 1 percent by weight 
of antimony oxide, based on the theoretical glycolic add content, is added to the flask as a catalyst The distillation head 
55 and condenser are removed, and the flask is connected to two rec^ving flasks and a trap arranged in series. The 
receiving flasks and trap are cooled by dry-ice: isopropanol baths. (Note: The first receiving flask is for product collec- 
tion. The second receiving flask Is actually a trap). The pressure reduced to about 268 Wrr? (mmHg). and the reac- 
tion flask s heated to distil the crude glycolkie. The material that distils between 1 10 and 1 SO^'C is collected in the first 
receiving flask. 
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The crude glycolide collected is nexl purif by first waging ^e projuct. This is achieved by slurrying the glycolide 
in isopropanol, tbilowed by filtering and vacuum drying, and then by three recrystallizations from ethyl acetata After 
washing, precautions are made to protect the glycolide from atmospheric moisture during each stage of recrystalliza- 
tion by using oven-dried glassware, dry ethyl acetate (stor^ over molecular sieves), and a glove box filled with nitrogen. 

5 The (7ude glycolide is combined with a volume of ethyl acetate approximately ^ual to three-fourths its weight The mix- 
ture is then heated to reflux to dissolve the glycolide and cool^ slowly to rcxsm temperature to allow oystallization. The 
monomer is recrystallized three times in this manner. After each recrystallization. the glycolide crystals are collected by 
vacuum f iltratidn In a glove box. After the final recrystallizatloa the product is dried at room temperature under a vac- 
uum of <266N/m^ (<2 mmHg) in a desiccator. The purified dried monomer is th^ stored in oven<Jrled glass jars placed 

70 inside a desiccator. 

c. CoDolvmer Synthesis 

All glassware is oven dried at tSO^'C overnight and allowed to cool in a nitrogen-filled glove box. All handling of the 
IS reactants and assembling of apparatus is done in the glove box. The purified monomers are weighed directly into a 3- 
neck, round-bottom flask. After being charged and seal^. the flask assentf}ly is evacuated three times, backfilled with 
nitrog^. removed from the glove box, connected to a dry nitrogen purge, and placed into an oil bath maintained at 
MO**C. Once the monomers have partially melted, stining is begun. Positive nitrogen pressure is maintained over the 
monomers throughout the polymerization. After the monomers have completely melted, 0.05 percent by weight of stan- 
ce nous octoate is introduced into the flask with a microsyringe. Stining is continued until tine mixture becomes too viscous 
to stir, at which point the stirrer is raised out of the melt The polymerization is then continued for a total reaction time 
to 16 to h. Next, the resulting polymer is allowed to cool to room temperature under nitrogen atmosphere and removed 
by breaking tiie flask. Any residual glass is removed from tiie polymer plug by submerging it into liquid nitrogen. While 
cold, the polymer is broken into several smaller pieces and dissolved in methylene chloride and precipitated into meth- 
25 anol. The solvent is then removed by evaporation at room temperature under a hood and, finally, under vacuum at ^66 
N/m^ (<2 mmHg)and about 40**C. The yields are typically about 75% of theoretical. The polyiners are then character- 
ised and stored in a desiccator until ready for use. 

II. PREPARATION AND CHARACTERIZATION OF AGONIST LHRH MICROCAPSULES 

30 

The phase-separation rrdcroencapsulation process is used in thus example to prepare microcapsules with tiie 
LHRH agonist and DL-PLG excipients. DL-PLG is dissolved in methylene chloride and placed in a resin kettie equipped 
witii a true-bore stirrer that is fitted with a 3.75cm. Teflon® turbine impeller and powered by a Fisher Stedi-speed stinger 
at a speed of about 3000 rpm. The peptide is then dispersed in the stinger cc^olymer solution fbllowed by the addition 

3S of silicone oil (Dow 200 Ruid, 3.5x10"^ m^/s (350 cSt), Dow Corning Corp., Midland, Ml) to the resin tottie. This silicone 
oil causes the DL-PLG to coacervate arxi deposit onto the peptide particles. Immediately after the silicone addition is 
complete, tiie contents of tiie resin kettie are poured into 2 1 of heptane being stin-ed at about 800 rpm with a 5 cm (2 
in.) stainless steel impeller. The heptane causes the microcapsules to harden by extracting methylene chloride out of 
the microcapsules. After the stimng is continued for 30 min., the hard microcapsules are isolated by filtration and dried 

40 for 24 hours in a vacuum destecator maintained at room temperature. 

The core loading of the microcapsules is a measure of the amount of LHRH incorporated inside the microcapsules. 
This analysis is based on the extraction of core material (LHRH) from a known amount of microcapsules and quantifi- 
cation of the extracted LHRH by high performance liquid chromatography. A known amount of microcapsules is dis- 
solved in methylene chlorkle. The LHRH is then extracted into triethylammonium phosphate (TEAP) buffer (pH 2.5) and 

4S is injected into an HPLC for quantification. 

The theoretical core loading for a batch of microcapsules is based upon the copolymer and LHRH input and is cal- 
culated in the following manner: 



ss 



The actual core loading is determined by assaying the nticrocapsules by tfie procediffe described atxive. The actual 
core toading is calculated in the following manner: 

Actual Core Loading, wt % = peptide assay^ g ^ 

amt of microcapsules used in assay, g 
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The encapsiriating efficiency is the ratio of the actual and theoretical core loadings and is calculated in the following 
manner: 

Encapsulation Efficiency. % of theoretical . ^h^^^^^^^^^^ 100 



III. PHARMACOKINETICS STUDIES OF AGONIST MICROCAPSULES IN RATS 

Pharmacokinetics studies were performed involving the microencapsulation of agonist LHRH in DL-PLGs with var- 
ying lactide/glycolide ratios. A formulation of a blend of agonist miaocapsules prepared with mole ratios of 52:48, 
68:32. and 85:15 DL-PLG exdpients were used. This blend consisted of appropriate amounts of 3%^oaded agonist 
microcapsules prepared with 52:48 DL-PLG. 10%-loaded agonist microcapsules F»^epared with 68:32 DL-PLG. and 8% 
loaded against microcapsules prepared with 85:1 5 DL-PLG excipients. The 52:48 DL-PLG component of the blend was 
designed to deliver agonist during the first month after administration of tiie microcapsules. The 68:32 DL-PLG compo- 
nent was designed to release tiie agonist primarily during the second montii after administration, and tine 85:15 com- 
ponent was designed to release the agonist primarily during the third through sixtii months. Overall, the blend was 
designed to release approximately 50 ^g of agonist per day for 180 days. 

Studies wHh the agonist microcapsules were Initiated. A total of 80 male rats were used in the studies. Three 
groups of 20 rats each were administered three agonist nvcrocapsule fbnmulations, and one group of 20 rats (a control 
group) was administered placebo microcapsules (ennpty microcapsules). Blood was collected for six months from the 
animals receiving tiie prototype six months formulation, the 85:15 formulation, and the placebo microcapsules. Blood 
was collected for four months from animals treated with the agonist microcapsule formulation prepared with 68:32 DL- 
PLG. Ten rats from each group were bled on Fridays. Agonist serum levels were detemnined for all 80 rats during month 
1. Thereafter, agonist serum levels were determined only for rats bled on Fridays. 

CQNCkUglQN 

The levels of agonist serum were determined using radio-immunoassay (RIA). RIA results from serum samples col- 
lected during the test period showed that a constant release of agonist LHRH was released over tiie six months. Cor- 
respondingly, tiie concentration of testosterone in serum was found to be suppressed to castrate levels during the 
controlled release of the LHRH from the single injection of similar microcapsules. After approximately six months, when 
the microcapsules were depleted of their LHRH. the testosterone levels returned to normal. 

Tat^e 1 and Figure 1 show the agonist serum levels c^tained witti the protype six-month agonist microcapsule for- 
mulation. 

Table 2 shows the agonist serum levels obtained with agonist microcapsules prepared with 85:15 DL-PLG. 
Table 3 shows Uie agonist serum levels obtained with agonist microcapsules prepared with 68:32 DL-PLG. 
Table 4 shows the results of the control group study using placebo microcapsules. 
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A parenteral administration composition capable of delivering an effective amount of a constant dose of bio-active 
molecule at a constant rate to an animal over a pr^elected, prolonged period of time, comprising a blend of free- 
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flowing microcapsules in which effective amounts of a bioactive molecule are encapsulated in at least two biode- 
gradable and biocompatble copolymer excipients to form first and second microcapsules, each excipient capable 
of a different rate of release of said molecule therethrough, said composition having a delivery profile wherein the 
release of said mol^ule through said second microcapsule begins as the release of said bioactive molecule 
5 through said first microcapsule declines. 

2. A composition as claimed in claim 1 , wherein said copolymer excipients are poly(D. Uactide-co-glycolide). 

3. A composition as claimed in daim 2, wherein said cqsolymer excipients have mole ratios of lactide to glycotide of 
10 40:60 to 100:0, respectively. 

4. A composition as claimed in claim 1 , wherein said bioactive molecule is a peptide. 

5. A composition as claimed in claim 4, wherein said peptide is hormonally active. 

IS 

6. A composition as claimed in daim 4, wherein said p^tde is a luteinizing hcn^mcme releasing hormone or an analog 
thereof. 

7. A composition as claimed in claim 6. wherein said hjteinizing hormone releasing hormone is [D-Trp^, des-Gly^^- 
20 LHRH ethylamide. 

8. A composition as claimed in claim 1 . wherein said bioactive molecule is a protein. 

9. A composition as daim^ in claim 1 , wherein said blend of microencapsulated peptide is comprised of appropriate 
25 amounts of 3% by weight loaded [D-Trp^. des-Gly''^-LHRH ethylamide encapsulated in a copolymer excipient hav- 
ing a mole ratio of 52% lactide to 48% glycdide, and 10% weight loaded {D-Trp^, des-Gly^^-LHRH ethylamide 
encapsulated in a copolymer excipient having a mole ratio of 68% lactide to 32% glycolide. 

10. A composition as claimed in claim 9 and further comprising an appropriate amount of 8% by weight loaded [D- 
30 Trp^,des-Gly^^-LHRH ethylamide encapsulated in a copolymer excipient having a mole ratio of 85% lactide to 1 5% 

glycolide added to said blend. 

11. A conrposition as claimed in claim 10. wherein said blend delivers [D-Trp^,des-Gty^^-LHRH ethylamide at a con- 
stant rate of 50 )ig to 250 ^g per day for 1 80 days. 

35 

12. A composition as claimed in claim 4, wherein said peptide is [D-N-Ac-4-CI-Phe^D-Trp®,D-Ala^^-LHRH or an 
LHRH antagonist analog. 

13. A composition as claimed in claim 12. wherein said blend delivers p-N-Ac-4-CI-Phe^,D-Trp^,D-Ala^*^-LHRH or 
40 LHRH antagonist analog at a constant rate of sbovlt 200 ^g per day for at least 90 days. 

14. A method of preparing a parenteral administration composition according to daim 1 for delivering an effective 
amount of constant dose of a bioactive molecule to an animal over a preselected, prolonged period of time, com- 
prising the steps of: 

45 

(a) encapsulating effective amounts of said bioactive molecule in first and second separate biodegradable and 
biocompatible copolymer exdpients to form first and second microcapsules, each of said microcapsules capa- 
ble of a different rate of release therefrom of said molecule: and 

(b) conrd^ining an effedive anwunt of said first and second microcapsules to form said composition having a 
so delivery profile wherein tiie diffusion of said molecule through said second microcapsule begins as tiie release 

of said bioadive molecule through said first microcapsule declines. 

15. The mettiod as claimed in claim 14, wherein said first and second copolymer excipients have different monomer 
ratios. 

55 

16. A method as claimed in claim 14, wherein said excipient is selected from the group condsting of polyacetal poly- 
mers, polyorthoesters. polyesteramides. polycaprolactone and copolymers thereof, polycaibonates, polyhydroxy- 
butyrate and copolymers thereof, polymaleamldes, copolyoxalates, and polysaccharides. 
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PatentansprQche 

1 . Zusammensetzung fOr de parenteraie Verabreichung. die zur Freisetzung einer wirksamen Menge einer konstan- 
ten Dosis eines bioaktiven Molekuls bei einer konstanten Qeschwrindigkeit an ein Tier Qber eine vorgdngig ausge- 

5 wdhlte langere Zeitdauer befShigt ist. wobei die Zusammensetzung ein Gemisch freiflieGender Mikrokapseln 
umfaSt. tn denen wirksame Mengen eines bbaktiven MolekOls in werngstens zwei biologisch abbaubaren und bio- 
togsch vertragtichen Copofymerarzneimitteltragem zur Bildung von ersten und zweit^ Mikrokapsein verkapselt 
sind, wobei jeder Arzneimrtteltrdger zu einer anderen Geschwindigkeit fOr die Freisetzung des MolekOls aus den 
Mikrokapsein befSihigt ist und die Zusammensetzung ein Freisetzungsprofil aufweist. bei dem die Freisetzung des 

10 MolekOls aus der zweiten Mikrokapsel beginnt. wenn die Freisetzung des bioaktiven MolekOte aus der ersten 
Mikrokapsel abnimn^. 

2. Zusammensetzung nach Anspruch 1, wobei die Copolymerarzneimitteltrager Poly(D.L-Lactd-Co-Glycx)lid) sind, 

IS 3. Zusammensetzung nach Anspruch 2, wobei die Copolymerarzneimitteltrdger Molarverhditrvsse von Lactid zu Gly- 
colid von 40:60 bis 100:0 aufwetsen. 

4. Zusammensetzung nach Anspruch 1. wobei das bioaktive MolekQI ein Peptid ist. 

20 5. Zusammensetzung nach Anspruch 4, wobei das Peptid hormonell wirksam ist 

6. Zusammensetzung nach Anspruch 4, wobei das Peptid ein Luteinisierendes Hormon freisetzendes Hormon oder 
ein Analogon davon ist. 

25 7. Zusammensetzung nach Anspruch 6. wobei das Luteinisierendes IHormon freisetzende Hormon [D-trp^, des- 
Gly^^-LHRH-Ethylamki ist. 

8. Zusammensetzung nach Anspruch 1. wobei das bioakb've MolekQI ein Protein ist 

30 9. Zusammensetzung nach Anspruch 1 , wobei das Gemisch aus mikroverkapsettem Peptid aus geeigneten Mengen 
an mit 3 Gew.-% beschicktem [D-Trp®, des-Gy^°]-LHRH-Ethylamid, das in einem Copolymerarzneimitteltrager mit 
einem Molverhaitnis von 52% lactid zu 48% Glycolid verkapselt ist. und an mit 10 Gew.-% beschicktem [D-Trp^, 
des-Gly^^-IXRH-Ethytamid. das in einem Copolymerarzneimittettrager mit einem Molverhaitnis von 68% Lactid zu 
32% GJycolid verkapselt ist, zusammengesetzt ist. 

35 

10. Zusammensetzung nach Anspruch 9, die auBerdem noch eine dem Gemisch zugesetzte. geeignete Menge an mit 
8 Gew.-% beschicktem [D-Trp®. des-Gly^^-LHRIH-Ethylamkl. das in einem Copolymerarzneimitteltrager mit einem 
Molverhaitnis von 85% Lactid zu 15% Glycolkl verkapselt ist, enthait. 

40 11. Zusammensetzung nach Anspruch 10, wobei das Gemisch [D-Trp^, des-Gly^°l-LHRH-Ethylamid bei einer kon- 
stanten Geschwindigkeit von 50 \iq bis 250 pro Tag wahrend 1 80 Tagen freisetzt. 

12. Zusammensetzung nach Anspruch 4, wobei das Peptid [D-N-Ac-4-Ci-Phe^.D-Trp^.D-Ala''^LHRH oder ein LHRH- 
Antagonist-Anatogon ist 

4S 

13. Zusammensetzung nadi Anspruch 12, wobei das Gemisch [D-N-Ac-4-CI-Phe^,D-Trp^.D-Ala^°]-LHRH oder ein 
UHRH-Antagonist-Analogon bei einer konstanten Geschwindigkeit von ca. 200 fig pro Tag wahrend mindestens 90 
Tagen freisetzt. 

so 14. Verfahren zur Herstdlung einer Zusammensetzung fOr die parenteraie Verabreichung nach Anspruch 1 zur Freiset- 
zung einer wirksamen Menge einer konstanten Dosis anes bioaktiven MolekOls an ein Tier Qber eine vorgangig 
ausgewahHe langere Zeitdauer. das folgende Stufen umfaBt: 

a) Verkapselung von wirksamen Mengen des bioaktiven MolekOls in einem ersten und getrennt davon in einem 
ss zweiten biologisch abbaUbaren und biologisch vertraglichen Copolymerarzneimitteltrager zur Bikiung von 

ersten urd zweiten Mikrokapsein. wobei jede Mikrolopsel zu einer anderen Geschwindigkeit fOr die Freiset: 
zung des MolekOls befahigt ist, und 

b) Mischung einer wirksamen Menge an ersten und zweiten Mikrokapsein zur Bildung der Zusammensetzung 
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mit einem Freisetzungsprof 0, wobei die Diffusion des MolekOls durch die zweite Mikrokapsel beginnt, wenn die 
Reisetzung des bioaktiven MolekOls durch die erste Mikrokapsd abnimmt. 

15. Verfahren nach Anspruch 14, wobei der erste und zweite Cq30lymerarzneimitteltrdger unterschiedlicl^ Monomer- 
5 verhaitnisse besitzen. 

16. Verfahren nach Anspruch 14. wobei der Arzneimitteltrager aus der Gruppe, bestehend aus Polyacetal^lymeren. 
Polyorthoestern. Polyesteramlden. Polycaprolacton und Copotymeren davon. Potycarbonaten, Polyhydroxyt2utyrat 
und Copolymeren davon. Pdymaleinanniden, Copotyoxalaten und Polysacchariden, ausgewdhlt wird. 

w 

Revendlcations 

1 . Composition pour administration parent^raie pouvant d^livrer une quantity effective d'une dose constante de mole- 
cule bioactive k un taux constant diez un animal pendant une p^ricxJe de tenps longue et pr^^terminie. compre- 

IS nant un m^ange de microcapsules libres dans tesquelles les quantit6s effectives de molecule bioactive sont 
encap5ul6es dans au moins deux exdpients de oopolym^es biod^gradables et biocompatibles pour former des 
premieres et des secondes microcapsules, chaque excipient 6tant capable de lib^rer ladite molecule k des taux dif- 
f brents, ladite composition ayant un profil de liberation dans lequel la liberation de ladite mol6cule k travers ladite 
seconde microcapsule commence d^s que la liberation de ladite molecule bioactive k travers ladite premiere 

20 microcapsule decroTt. 

2. Composition selon la revendication 1, dans laquelle lesdits excqsients cqpolymeres sont des poly-(D.L-lactIde-co- 
glycolide). 

25 3. Composition selon la revendication 2, dans laquelle lesdits excipients copolymeres ont un ratio molaire lactide, gly- 
colide de 40 : 60 & 100 : 0 respectivement 

4. Composition selon la revendication 1 , dans laquelle la molecule bioactive est une peptide. 

30 5. Composition selon la revendication 4, dans laquelle ladite peptide est hormonalement active. 

6. Conx^osition selon la revendication 4. dans laquelle ladite peptide est une hornfione luterisante liberant une hor- 
mone ou analogue. 

35 7. Composition selon la revendication 6. dans laquelle ladite hormone luterisante liberant i'hormone est [D-Trp^. des- * 
Gly^^l- LHRH ethylamide. 

8. Composition selon la revendication 1 , dans laquelle la nK)iecule bioactive est une proteina 

40 9. Composition selon la revendication 1 , dans laquelle ledit melange de peptkde encapsuie est compose de quantrtes 
appropriees de 3% en poids de [D-Trp^, des-Gly''^- LHRH ethylamide. encapsutee dans une capsule de copoly- 
mere ayant un ratio molaire de 52% de lactide et de 48% de glycdide et charge de 10% en poids de [D-Trp^ des- 
Gly^^- LHRH ethylamide encapsuie dans un excipient copolymere ayant un ratio molaire de 68% de lactide k 32% 
de glycolide. 

45 

10. Composition selon la revendication 9 et comprenant de plus une charge de 8% en poids de [D-Trp^, des-Gly^^- 
LHRH ethylamide encapsuie dans un excipient copolymere ayant un ratio molaire de 85% de lactide 15% de gly- 
cofide ajoute audit melange. 

so 11. Conposttion selon la revendicattcm 10. dans laquelle ledit n^ange libera [D-Trp^. des-Gly^^- LHRH ethylamkfe k 
un taux constant de 50^g d 250 |ig par jour pendant 180 jours. 

12. Composition selon la revendication 4. dans laquelle ladite peptide est [D-N-Ac*4.Cl-Phe^.D-Trp^,D-Ala''^ LHRH 
ou un LHRH antagoniste analogue. 

55 

13. Composition selon la revendication 12. dans laquelle ledit melange libere [D-N-Ac-4,CI-Phe^,D-Trp®.D-Ala^*^- 
LHRH ou un LHRH antagoniste analogue k taux constant d*environ 200 ^g par jour pendant au moins 90 jours. 

14. Methods de preparation d*une composition pour administration parenterale selon la revendication 1 pour liberer 
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une quantity effective d'une dose constante d*une moltoile bioactive chez un animal sur une p^riode de lenrps lon- 
gue pr6d6termin6e comprenant les stapes suivantes : 

a) encapsulage des quantit^s Actives de iadite molecule bioactive dans un premier et second excipients 
copolym^es biod^gradabtes et biocompatn^es. chacune desdites microcapsules lib^rant Iadite molecule d un 
taux different et. 

b) combinaison d'une quantity effective des premise et seconde microcapsules pour former Iadite corr^osi- 
tidn avec un prolil de liberation dans lequel la cfiffusion de Iadite molecule k travers Iadite seconde microcap- 
sule confimence lorsque la liberation de Iadite molecule bioactive k travers Iadite premiere microcapsule 
decroTt. 

15. Methode sdon la revendication 14, dans laquelle lesdits premier et second excipients cqpolym&res ont des ratios 
de monom^res diff^rents. 

16. M6thode selon la revendication 14. dans laquelle lecfit exdpient est choisi dans le groupe comprenant les polym^- 
res polyacetol, polyorthoesters, polyesteramides. polycaprolactone et leurs copolym^res, les polycarbonates, poly- 
hydroxybutyrates et leurs copolym^res. les polymaleamides, copoiyoxalates et les polysaccharides. 
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